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An Internal Hub Transmission for a Bicycle 

The present invention relates to a hub transmission for a bicycle, also referred to as 
an internal hub transmission. More particularly, the hub transmission comprises a 
movable clutch member which is actuated to select the gear speed. 

Internal hub transmissions generally comprise a hub axle fixed to a bicycle frame 
and a.hub body rotatable about the hub axle. A planetary gear mechanism is housed 
within the hub body by which rotational drive force can be communicated to the 
hub body through various transmission paths defined by the planetary gear 
mechanism. A clutch mechanism including a clutch member is provided for 
selecting the transmission path by selected axial movement of the clutch member, 
for example by a push rod. 

* 

A hub transmission of the above type is disclosed in the European patent 
application EP 0 876 953, where additional means are provided for facilitating 
actuation of the clutch member. 

In this conventional hub transmission, the drive member is always in engagement 
with the clutch member regardless of the gear speed engaged, for example high 
speed, medium speed or low speed. Thus when backpedaling, the backward 
rotation of the drive member is always accompanied with backward rotation of the 
clutch member. Furthermore, when the high speed gear is selected, not only the 
clutch member but also the planetary gear carrier is also rotated backwardly when 
back pedaling is performed. Thus, when the clutch member and in some cases parts 
of the planetary gear mechanism are also roteted backwardly, reverse rotation is not 
smooth and somewhat heavy. 


2 . ^ 

An object of the present invention is therefore to provide an improved hub 
transmission, which allows a smooth and light reverse running of the drive member 
and therefore of the transmission when back pedaling. A further object is to provide 
a hub transmission with intemal gear changing means, where additionally external 
speed changing is allowed through chain shifting. 

According to the present invention, a hub transmission is provided as defined in . 
claim 1 . A drive member is provided to be rotatably mounted around a hub axle. A 
hub body is also mounted to rotate about the hub axle, where a planetary gear 
mechanism is provided for communicating forward rotational force firom the drive 

* 

member to the hub body through various force transmission paths. The planetary 
gear mechanism includes a planet gear supported by a planet gear carrier for 
rotation around the hub axle, a ring gear engaging the planet gear and a sun gear 
disposed on the hub axle. A clutch member is provided to be movable in axial 
direction of the axle. Furthermore, a pawl body is arranged between the drive 
member and the clutch member. A first one-way clutch is arranged to transmit 
forward rotational drive force fiom the drive member to the pawl body. 

With this arrangement, the drive member always engages the clutch member 
through the first one-way clutch to transmit forward rotational motion to the clutch 
member in £my one of the selected gear speeds. On the other hand, the first one- 
way clutch decouples the drive member firom the clutch member when reverse 
. rotational motion is applied to the drive member through back pedaling. This is 
advantageously achieved according to the present invention by providing a pawl 
body between the drive member and the clutch member, where. the first one-way 
clutch is preferably arranged on the pawl body. Consequently, the drive member 
mns smoothly and lightly when back pedaling because the intemal components of 
the hub transmission are substantially decoupled from the drive member. A smooth 


backward running of the hub transmission can therefore be achieved which is nearly 
as light as for example a free hub commonly used with a derailleur. 

In one embodiment, the clutch member is provided with teeth or a spline on an 
outer periphery, which is arranged to be slidably engageable with serrations on an 
inner periphery of the pawl body. In this manner, the clutch member maintains its 
coimection to the pawl body regardless of the axial position of the clutch member. 

In a further embodiment, the first one-way clutch comprises at least one pawl 
mounted on an outer periphery of the pawl body, where complementary ratchet 
teeth are formed on an inner periphery of the drive member. Preferably, the at least 
one pawl is pivotally moimted and spring biased so as to engage witibi the ratchet 
teeth when forward rotational drive force is applied to the drive member. The 
ratchet teeth are arranged to disengage from the at least one pawl when reverse 
rotational drive force is applied to the drive member. Thus, the free reverse rotation 
of the drive member can be accomplished with relatively simple construction of the 
pa.wl body and the associated first one-way clutch. 

In a further embodiment, a second one-way clutch is arranged between the pawl 

■ ■ . 

body and the ring gear of the planetary gear mechanism for transmitting only 
forward rotational force to the ring gear. Preferably, the second one-way clutch 
comprises at least two pawls pivotally mounted on an outer periphery of the pawl 
body. These pawls are preferably spring biased to engage with complementary 
ratchet teeth formed on an irmer periphery of the ring gear. The arrangement allows 
a constructively convenient transmission of forward rotational drive force from the 
drive member through the pawl body to the ring gear, while at the same time 
reverse rotational drive force is not transmitted to the ring gear. 
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In another embodiment, a third one-way clutch is provided between the ring gear 
and the hub body, the third one-way clutch being switchable between a power 
transmission state in which the third one-way clutch engages ratchet teeth of the hub 
body and a power interruption state in which the third one-way clutch disengages 
from the ratchet teeth of the hub body. Preferably, the clutch member comprises a 
switching portion for switching the third one-way clutch between the power 
transmission state and power interruption state depending on the axial position of 
the clutch member^ 

In a further preferred embodiment, the clutch member is also engageable with the 
planet gear carrier for defining a transmission path through the clutch member to the 
planet gear carrier for the high speed transmission path. Preferably, the end of the 
clutch member opposing the drive member is provided with engaging teeth for - 
engagement with serration teeth on a periphery of the planet gear carrier. 

Finally, in a very preferred embodiment, the outer periphery of the drive member is 
adapted for mounting at least one sprocket. Preferably, the outer periphery has an 
axial extension so as to allow mounting of several chain sprockets. In this 
embodiment, the present hub transmission can be employed in a combination where 
a drive chain is shifted from one sprocket to another sprocket to provide an external 
speed change. Also, gear speed change can be undertaken internally in the present 
hub transmission. Such a combination with a multi-stage sprocket assembly leads 
to a very versatile speed change apparatus for a bicycle. 

Fxirther advantages of the present invention will become apparent in the following 
description of embodiments taken in conjunction with the drawings. 

Fig. 1 shows an embodiment of the present hub transmission with the clutch 
member engaged to select the high speed transmission path. 


Fig, 2 shows the embodiment of Fig. 1, where the clutch member is axially 
positioned for engagement of the normal speed transmission path. 

Fig. 3 shows the embodiment of Fig. 1, where the clutch member is axially 
positioned for engagement of the low speed transmission path. 

With reference to Fig. 1 , an embodiment of the hub transmission is shown Avith a 
hub axle 2 adapted to be fixed to the rear drop-out (not shown) of the frame body of 

■ 

a bicycle. A drive member 1 1 is disposed around and rotatably mounted on the 
outer periphery at one end of the hub axle 2. A hub body 4 is rotatably mounted to 
the hub axle 2 and a planetary gear mechanism 5 is housed in the hub body 4; A 
clutch control mechanism 25 provides means for selecting the power transmission 
path through axial adjustment of the clutch member 26. 

_ • ♦ 

' a 

As shown in Fig. 1 as well as in Figs. 2 and 3, the hub axle 2 is a cylinder member 

v. 

with a larger diameter at its center and a smaller diameter at both ends. The center 
of the axle 2 is provided with a bore for disposition of a control rod 3. The control 
rod 3 is activated at the right end in Fig. 1 through actuator means controlled by a 
shift control cable (not shown). Axial movement of the control rod 3 is transmitted 
through the shift key 7, which extends through an axial groove of the hub axle. The 
shift key 7 engages with the clutch member 26, whereby the axial positioning of the 
clutch member 26 fpr selection of tiie force transmission path is accomplished. 

■ 

The drive member 11 is rotatably supported on the hub axle 2 by means of a ball 
bearing assembly 8. The hub body 4 is also mounted in ball bearing assemblies for 
rotation about the hub axle 2 and includes radially outward extending flanges for 
supporting spokes (not shown) for fixation to a bicycle wheel. 
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The planetary gear iniechani3m 5 comprises a sun gear formed on the hub axle, a. 

■ 

planet gear carrier 52 rotatably mounted on the outer periphery of the hub axle 2, 
and normally three planet gears 5 1 (only one planet gear is shown in Fig. 1). The 
planet gears mesh with the sun gear as well as with an inner periphery of a ring gear 
34. In addition, the planet gear carrier 52 is provided with serration teeth 52a 
formed on a periphery, preferably an inner periphery, of the planet gear carrier 52 at 
an end facing the drive member 1 1 . The serration teeth 52a are provided for 
engagement with corresponding engaging serration teeth 26b of the clutch member 
26, as will be discussed below. 

Again referring to Fig. 1 , a first one-way clutch 20 is arranged between the drive 
member 1 1 and a pawl body 22. The first one-way clutch comprises at least one 
pawl 2ba mounted on an outer periphery of the pawl body 22. One pawl is 
^' sufficient for rotational force transmission, however two or more pawls may be 
provided if desired. The pawls 20a are pivotally mounted on an outer periphery of 
the pawl body 22 and are spring biased so as to engage with ratchet teeth 1 la on an 
iimer periphery of the drive member 1 1 . The ratchet teeth 1 1 a are formed in a . 
manner that forward rotational drive force applied to the drive member 1 1 is r 
transferred to the pawl body 22, whereas the pawls 20a disengage £rom the ratchet 

• ■ - * 

teeth 11a when reverse rotational force is present on tihe drive member, for example 
when back pedaling. 

As can be seen in Figs. 1, 2 and 3, the axial position of the pawl body 22 with 
respect to the drive member 1 1 remains unchanged for the high speed, normal speed 
and low speed positions for the hub transmission. In other words, no relative axial 
movement takes place between the drive member 1 1 and the pawl body 22. 

As a consequence of this arrangement, only forward rotational drive force is 
transferred from the drive member 1 1 to the internal elements of the hub 


r 
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. transmission, whereas when the drive member is rotated reversely, no or at least 
substantially no reverse rotational drive force is transmitted. In this manner, an 
extremely smooth and light running condition is achieved when back pedaling with 
the present hub transmission. Only the drive member itself runs in reverse, while 
the clutch member is decoupled from the drive member 11 by means of the one-way 
clutch 20. In particular in the high speed condition shown in Fig. 1 , not only the 
clutch member is decoupled from the drive member but also the planet gear carrier 
51 which is engaged with the clutch member 26. This light mnning of the drive 
member is of importance when several chain sprockets are moimted externally on 
the drive member. 

* * 

In the present embodiinent, a second one-way clutch 23 is arranged between the 
pawl body 22 and the ring gear 34 as is seen in Fig. 1. The second one-way clutch 
23 comprises at least two pawls 23a which are pivotally mounted on an outer 
periphery of the pawl body 22. The pawls 23a are spring biased to engage with 
ratchet teeth 34a formed on an inner periphery of the ring gear 34. In this 
embodiment, two pawls 23a are employed, while in practice four pawls or more 
may be provided depending on the situation, i.e. depending on the force to be 
transferred. 

As can be seen in Figs, 1, 2 and 3, the ring gear 34 remains fixed in axial direction, 
while being rotatably mounted about the axle 2. The ring gear 34 extends from a 
position of the planet gears 51 at one end (left side in Fig. 1) to a position adjacent 

« 

to the drive member 11 at the other end. At the one end of the ring gear 34, inner 
peripheral teeth are provided which mesh with the planet gears 5 1 . The ring gear 34 
is also provided with a third one-way clutch 35 which comprises at least one clutch 
pawl 35a, which is biased in the standing or erected position by a coil spring. The 
clutch pawl or pawls 35a engage with ratchet teeth 4a on an inner periphery of the 
hub body 4. The clutch pawl 35a meshes with the ratchet teeth 4a when the ring 
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gear is rotated in the forward drive direction. In this third one-way clutch however, 
the clutch pawl or pawls 35a can be placed in a power transmission state or a power 
interruption as will be discussed below. In the power transmission state, forward 
drive rotation is transferred from the ring gear to the pawl 35a and the ratchet teeth 
4a to the hub body 4. In the power interruption state, the clutch pawl 35a is 
knocked down by a switching portion 26c of the clutch member 26 as shown in Fig. 
3 . In this power interruption state, no forward or reverse rotational drive force can 
be transmitted to the ratchet teeth 4a of the hub body. 

The operation of the hub transmission will now be described according to the 
present embodiment with tiu-ee forward speeds. It will however be apparent to the 
skilled person, that the arrangement of the present one-way clutch between the drive 
member 1 1 and the pawl body 22 can be provided in hub transmissions having any 
number of speeds. 

Fig. 1 shows the high speed transmission path. Forward rotational force applied to 
the drive member 11 is transmitted through the one-way clutch 20 to the pawl body 
22 which in turn transmits the force to the clutch member 26 via the serration teeth 
26a. The clutch member 26 has been placed by the clutch control mechanism 25 in 
an axial position to the left in Fig. 1 . In this position, the engaging serration teeth 
26b of the clutch member engage with the serration teeth 52a on the planet gear 
carrier 52. Rotation is then transmitted from the planet gear carrier 52 via the planet 
gear mechanism 5 to the ring gear 34 and subsequently to the third one-way clutch 
35 which is in the erected state, i.e. in the power transmission state. Finally, the 
one-way clutch 35 transfers the forward drive force to the hub body 4. 

In this case, the input rotation is increased in speed and then output according to the 
gear ratio determined by the numbers of teeth on the sun gear, the planet gears 5 1 
and the ring gear 34. In the condition shown in Fig. 1 , forward rotation of the drive 
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member 1 1 is also transmitted to the second one-way clutch 23, however the 
rotation of the ring gear 34 is faster than that of the drive member 1 1, so that no 
rotation is transmitted to the ring gear 34 via the second one-way clutch 23. 

4 

The normal speed operating condition is illustrated in Fig. 2. The clutch member 26 
is positioned by means of the clutch control mechanism 25 to an intermediate axial 
position. Forward drive rotation from the drive member 1 1 is tiransmitted through 
the one-way clutch 20 to the pawl body 22 and then through the second one-way 
clutch 23 directly to the ring gear 34. The third one-way clutch 35 is still in the 
power transmission state so that the forward rotational drive force of the ring gear 
34 is tiransmitted directly to the hub body 4. In this condition, the forward rotational 
drive force of the ring gear. 34 is also tiransmitted to the planet gear carrier 52 via tiie 
planet gears' 5 1 and from there to a roller 57 which engages the hub cap 56. The 
hub cap 56 is fixed to the hub body 4 and acts as a further ti-ansmission means of 
rotational force to the hub body 4. However, the rotational speed of the planet gear 
carrier 52 is reduced by tiie planet gears 51 so tiiat rotational ti^mission through 
the roller 57 and the hub cap 56 is overrun by the faster rotational motion of the 
third one-way clutch 35. 


■ 

Fig. 3 illustrates the low-speed transmission path, where the clutch member 26 is 
now positioned axially to the right hand side in the direction of the drive member 
11. In this position, a switching portion 26c of the clutch member 26 has engaged 
witii the clutch pawls 35a to place them in the knocked down state, i.e. the third 
one-way clutch 35 is in the power interraption state. The forward rotation of the 

'^^'^^^^^^A^^J^i^ ^® °?®:way clutch 20 to tiie pawl body 22_ 
and from there through the second one-way clutch 23 to the ring gear 34. As 
mentioned, the one-way clutch 35 is knocked down, so that no rotation is 
transmitted to the hub body at this position. The forward rotation of the ring gear is 
then transmitted through the planet gear mechanism 5 to the planet gear carrier 52 
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and from there through the roller 57 and the hub cap 56.to the hub body 4. The 
rotation speed of the ring gear 34 is reduced by the planet gears 5 1 resulting in the 
low speed transmission condition. 

•0 

A particular advantage of the present invention is that the outer periphery of the 
drive member 11, for example as shown in Fig. 1, can be provided with an axial 
extension to allow several chain sprockets (not shown) to be secured to the outer 
periphery. Thus it is possible for example to mount several sprockets to the drive 
member 1 1 and to provide chain shifting means, which would allow changing 
speeds by shifting the chain from one sprocket to another. 

An advantageous application of the present hub transmission is then a combination 
of the present hub transmission with multi-stage sprocket assembly mounted to the 
drive/member 1 1 to form a combined speed changing apparatus for a bicycle. The 
present hub transmission is advantageously adapted for such an apparatus, since the 
provision of the pawl body 22 and the first one-way clutch 20 allow a sniooth and 
light tunning of the drive member 1 1 , especially in reverse rotation; In such an 
apparatus, the smooth running of the present drive member 1 1 would be comparable 
to that normally achieved in a freewheel arrangement conmionly used in multi-stage 
sprocket assemblies. 


I 



Claims 

* 

1 . An internal hub transmission for a bicycle comprising: 

a drive member (11) rotatably mounted around a hub axle (2); 

a hub body (4) rotatably mounted around the hub axle (2); 

a planetary gear mechanism (5) coupled for communicating rotational 
force from the drive member (1 1) to the hub body (4) through various 
force transmission paths, said planetary gear mechanism (5) including a 
planet gear (51) supported by a planet gear carrier (52) for rotation 
around the hub axle (2) and a ring gear (34) engaging the planet 
gear (51); 

a clutch member (26) movable in axial direction (X) of the axle (2); 

a pawl body (22) arranged between the drive member (11) and the clutch 
member (26), and 

a first one-way clutch (20) arranged to transmit forward rotational drive 
force from the drive member (11) to the pawl body (22). 

2. The internal hub transmission according to claim 1, wherein the clutch 
member (26) is provided, at an end towards the drive member (11), with 
serration teeth (26a) on an outer periphery thereof, so as to be slidably 
engageable with serration teeth (22a) on an inner periphery of the pawl body 
(22). 
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The internal hub transmission according to claim 1 or 2, wherein the first one- 
way clutch (20) comprises at least one pawl (20a) mounted on an outer 
periphery of said pawl body (22) and ratchet teeth (1 l a) formed on an inner 
periphery of the drive member (1 1). 

The internal hub transmission according to claim 3, wherein said at least one 
pawl (20a) is pivotally mounted and spring-biased so as to engage with said 
ratchet teeth (1 la) when forward rotational drive force is applied to said drive 
^member (1 1) and so as to disengage from said ratchet teeth (1 la) when reverse 
rotational drive force is applied to said drive member (11). 

The internal hub transmission according to any one of the claims 1 to 4, 
wherein a second one-way clutch (23) is arranged between said pawl body 
(22) and said ring gear (34) for transmitting only forward rotational drive force 
from said pawl body (22) to said ring gear (34). 

The internal hub transmission according to claim 5, wherein said second one- 
way clutch (23) comprises at least two pawls (23 a) pivotally mounted on an 
outer periphery of said pawl body (22), said at least two pawls (23 a) being 
spring-biased to engage ratchet teeth (34a) formed on an inner periphery of 
said ring gear (34). 

The internal hub transmission according to any one of the claims 1 to 6, 
.wherein a third one-way clutch (35) is arranged between said ring gear (34) 
and said hub body (4), said diird one-way clutch (35) comprising at least one 
clutch pawl (35a) pivotally mounted on said ring gear (34) and ratchet teeth 
(4a) provided on an inner periphery of said hub body (4). 
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8. The internal hub transmission according to claim 7, wherein said at least one 
clutch pawl (35a) is switchable between a power transmission state in which 
said at least one clutch pawl (35a) is erected and engages said ratchet teeth 
(4a) of said hub body (4) for forward rotational force transmission and a power 
interruption state in which said at least one clutch pawl (35a) is knocked down 
and does not engage said ratchet teeth (4a) of the hub body (4). 

9. The internal hub transmission according to claim 8, wherein said clutch 
member (26) comprises a switching portion (26c) for switching said at least 
one clutch pawl (35 a) between said power transmission state and said power 
interruption state depending on the axial position of the clutch member (26) on 
the hub axle (2). 

* ■ 

10. The internal hub transmission according to any one of the claims 1 to 9, 
wherein said clutch member (26) is provided, at an end opposing said drive 
member (11), with engaging serration teeth (26b) for engagement with 
serration teeth (52a) located on a periphery of the planet gear carrier (52). 

1 1 . The internal hub transmission according to any one of the claims 1 to 1 0, 

• * • « 

wherein the outer periphery of the drive member (1 1) is adapted for mounting 
at least one sprocket. 

12. A speed changing apparatus for a bicycle comprising the hub transmission of 
any one of the claims 1 to 1 1 with a multi-stage sprocket assembly mounted at 
an outer periphery of the drive member (11). 
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An internal hub transmission is provided for a bicycle comprising a driver member 
1 1 rotatably mounted on a hub axle 2. A planetary gear mechanism 5 is coupled for 
selectively connmunicating rotational force from the drive member 1 1 to a hub body 
4 through various force transmission paths, the transmission path being selected by 
means of a movable clutch member 26. A pawl body 22 is arranged between the 
drive member 1 1 and the clutch member 26, where the pawl body 22 carries a one- 
way clutch 20 so as to only transmit forward rotational drive force from the drive 
member 1 1 to the pawl body 22. Therefore when back pedaling, substantially no 
reverse rotational motion is transferred from the drive member 1 1 to the clutch 
member 26. 

(Fig. 1) 
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